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Serial*. 60/292,169, eo«led Duo 

EeJiaDS^^ . e , a , Mt „sur 8it a, device, and more oanWarivtosu^l 
devices constructed 

bleeding. A variety u 

25 common and dange W ockage, as wen , nfthe va.ve. to* 

30 ^thodlsoundof^soooo. .W . 



. r „ the target area is the bile duct and 
• uaent In. biliary injection procedure, thetarg 
deliver a chetmcal agent. 

M easadja«nttheeutlocation. lM u an undesirable angle, making access 

— The outlet pot, of the bile duo. - V— «~ ^ Mge ons in most 

• »-"^;r— ibebeedlemorder.^- 

^ can maneuver a scope ,m° ^ ^ locatio n. 

oh e mi oaUge,ismadeptobibmvelV **- is b en, acutelv in order to a««s .be 

When .be distal end of a conventual ^ 
^ion therapy devices within a scope ^ J ^ , he nee d 

Le is an ermal difficulty in retraenn ^ „ e W tth the needle . * 

nartially extended out of the endoscope. 

? . -^v clotted with conventional nredta 

« edina This technique is not without fauur 

^^^-^-TSI^ ThedevicealsofeaturesP-seand 
-anotesnearthetipoftheaevi^ T he invention can be 

a\k+a for use v/itn a vaneiy 
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■ inj eCion.herapyisP-vioedmc.ud,n g asupp 
Wvery system and a guide boustng. 



■ • , first end portion proximaUo .he support body 
The motion .ransmi«ing - rncUrdes P „ ., „ 

.^nd end portion remote from the support body. 

The .gen. dehvery astern mcludes ane ^ ^ ^ ^ ^ a 

n eedie is disposed remote from .he support »J ^ ^ ^ uA 

first end for extending into a subject, end a second 

The conduit extends between the support hody and. te ne ^ ^ ^ ^ 

hvp odermic need.e stock and a second member cons ^ 
„ Theguidehcusingmaybe — .om g 

ah elieaU, wound wire spring fomhng an m ™ ? ^ ^ may be 

th ewi re isooa.ed W i.hamo.ionreduc,ngma.er,a,.T, 

Polytetraflourethylene. mechanism having a spring for 

returning .he needie to a non-extended pos, ^ ^ rf ^ ^ 

housing remains essentmuy 
' ' „. guide housing when in a ""-^^ the step of conditioning .he guide 

^e housing in an ahernatmg artenr - ^ ^ ^ 
oesired .ength. Mternativeiy .he co d, J » ^ ^ ^ 

housing under force unti. the rmrta, .en^rten ^ ^ ^ ^ ^ The 
w The present invention offers advantages 



. ,„f needle extension and retraction 
„ •« often low interna. Kinetic «*» *«* ~ de , ce farthet offecs tne surgeon 
TtStai endof *e scope is ben. a, acute „. Theincre ased 

Wh ' le control and range of -novetnen, ou,ad ^ fce subjeot , wh «e a, the 

1 dme decreasing procedure! performance t, rf ^ ^ 

P ^^^^^Le^^entntedewithre^cetotite 
^ngdeteiieddeacripttonofandiustr 
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accompanying drawings. 

-"-ESS"------'' - '*"'' 

to the present invention; fthe device illustrated in Figure 

Ftcure4isanenlargeai.«b 

illustrated in Figure , 

• rt f the device in an acutely bent p rf one part 0 t tne 

7- tr-anrel showing a portion of a sen 
illustrated in Figure i,siw 

30 4 



* h the orcsent invention; 
Figure 8 is a graph of exper.m .^.^ 

the data illustrated in Figure 9. 

v 



V 

guide housing 40. ft ma j, be inserted into a proxsmal 

15 ^ of an endoscope, or similar de«e. T . fey % durmg 

fcrther — ed and arranged « « a „ ows the ^ugeo 

opera ,ion of an endoscopic dev.ce. The pre*- ^ ^ The cherol0al 

„V achenucaf agen, into ahuntan so c - ^ rf ^ ^ , 0 

the desired position. The device 

iocre ase avaiiabie targe, areas within the auh _ surgical 

The device !0 can he nsed with any s- - h ^ ^ 

• intent. For purposes of this ^ endoscope 50 is illustrated in Figures 

25 withanopticai endoscopic apparatus Aco v ntrollably flexible 

end , The endoscope is provided with an » ^ „ ^nce 

30 56 that are used by me sui b 



further include an arm elevator 

prior to exiting the instrument passage. ^ ^ ^ properly position ed, 

When the device 10 has been tnaert * ^ ^ ^ ^ ^ 

body includes an internal passage 

, 5 mi tire ag«»« delivery system 30 traverse^ ^ ^ ^ he 

The morion transmiumg urn. 25 a »s£ J ^ ^ ^ proximal 

needle 3!. The molion transmitting un 25 nc body ^ mot ,on 

, supporibody^oandasecondendportion - o 

„ the illustrated embodtment, the mouon ^ ^ ^ ^ member 

72 Asmus,ra,=d..hef.rs.member70,sc on The second m ember 72 ,s 

constructed from flexible tubing havtn a ™ P ^ ^ ^ ^ th e 
emb odiment, the interttal passageway 74 has as 

s „pportbody 20 and the needle 31 internl , passage 54 when 

» manipulated by, hesurgeon. The secon memb« « T „ e ^ ntemher 72 

to good compressive and tenstlestt fc 
. appreciably without yielding and hinhng ^ ^ end J5 . The second 

needleSlwhileenablingthescopebodyto 
30 31. As the surgeon moves the Mting 

6 



, -Mlv axial fores imparted to the first member 70 ace 
upon the firs, member 70. Consequently, ax.a.t 

emitted to the second member 72 ^ 2J may be 

man alternative embodiment, the enttrem 

eonsmtcted from an elongated flexible tube. ^ ^ ^ ^ ^ ^ a 

Forces imparted on the second member ^ ^ ^ 2 _ 

portion of the needle is extended beyond a drstat en 

distal end of the device 10 is 

^ipulated into a desired posrtron, the needte 

tended position in Figure 3 ,„ „ subjec , is disclosed. 

A agent delivery system 30 or de,^ a — def ,„i„ g a 

ToaagentdefiverysystemJOincludesanedleS an y 

condui , between the support body 20 and *e needl ■ ^ ^ needle 

has a hollow elongated body, a conventional means. 

^* 8 " OW,OF,8U : Ie„d33 may beangled with respect toaneedle 

conventional hypodermic needle. The n ^ ^ ^ „ „ .„ 

10 second member 72. ineconu 

. badiapoaedadiacemtothesupportbodyiObyesn! 

' • lhen eed.e3, located atadista. end of ,he e«ce • ^ ^ ^ 

Th e device 10 also includes a gurde hous ng 4 S ^ ^ ^ - 

^'-'^^^S'SSli Atleastaportionoftbe 
an internal elongated passage fined «* a mo - ^ ^ ^ hou ,„ g 

mo tio» transmitting unit 25 adjacent the nee I s V ^ ^ ^ ^ 40 

30 As illustrated in Figure 5, tnecd H 



second member 72. ible sheath 40 . The sheath is 

coated with a friction reducmg mat rial. ^ „ whe0 the 

5 pass the needle through the interna. p«* an d*» } 

other suitable material. In an alternative 

onls on the inaide of the guide housing 40 ^ ^ be ^ by the 
M discussed, the second member 72 and s ^ on 

user . When rhe sheath 40 is bent in one <"*~j£^ „ on the out* of 

the bend separate- Referring to Figure «. part rf , he device 

shown. ^^Aisanenlargedcross-— ^ in an acute., ben, pCtion. As 

fflustrated, two end portions 81a, 83a of t J ^ spring eleme „, s on 

b e„d P reas.oge«her.while.wooppos,ngendpor,ions . 

tbe outside of the bend separate ^ ^ wffl ^ be discuss ed 

Th e operation of the device ,0 ,n co ^ „ d ^ , 0 allow for 

20 „ ^ater del... As «— ■ "scope 50 includes an arm manipu.at.on 

BM upu.a,ion of.be device .0. *^*TJ , M comprises an ann .20, acab.e 
eonrro. system 100. The » manipulation ^ ^ ^ 2> , he ara 

. l22 , a needle manipulator uni. 124 and a pulley . . ^ ^ 

Referring now to Figure 3, the distal _ „ „ 

angles a, P generally represent the range otn 



30 the device 10, 



• ,- . offers a surgeon increased con.ro! of the needle 31 ours.de of 
The present mvent.on offers a rg ^ ^ ^ 

the endoscope. In .he ihus.ra.ed embod.men , he ^ . ^ ^ ^ ^ 
. range of angies. Referring .0 Figures 2 and . ^ ^ ^ ^ 

eab odimen. is defined by . range from a reU ^ ^ ^ ^ ^ ( h ^ ^ It 

should be apparent to those sKuicu 

¥ used in .he practice of.his invention m> and a pW o, point 134. The 

The arm 120 includes a firs, end 130, a second ^ ^ - 

1M as illustrated ma, he an elongated mem - ^ * ^ 
ofth escope.Thef,rs,end,30 m a y head J acen.as,ru. 

^onneeule,. 

As seen in Figures 2 and 3. the arm I ^ ^ ^ ^ 

My sui .ah,eor conventional ^^^• of ». im . *.««--.*• 

< arm 120 is an elevator arm that can 

.eeo,e31 W Uhrespec,,,rge,edareasin,hesu^cafi^ 

within the longitudinal passage 54. The 

20 allow nanslarronal longitudina. «to ^ ^ , he iniection 
Theneedlemanipulatoru J^,, ^2. 

needle 31 in a desired locauon w,.h,n .he ub,e ^ ^ ^ 



„eedle man,pu.a.or un„ 24. The u y ^ g 

M Heated in Figures 2 and 3, , e P* y ^ ^ „ 

groove for adequately containing the cable 

conventional pulley may be used. the 

Occe.be needle 3,is manipulated ,n,o a ^ S 
^leBUn.olhesubiectbyuseof^ 

^^^^^T m Z^ The axia, movement of, he 
„ while holding .he support body 20 wi,h .wo or more mge- ^ ^ 

subj ec, ^sufficiettt — i: Inheldby.heaurgeonalonga 

5 surface88of.be support body 20. Thefittg ^ ^ R 88 „ 

surface 84. As illustrated, the fitting 80 ™^ orber grip of the fitting 80'without the 
removably fixed. The surgeon can now release h,s or her g 

31 dislodging from the sub^ ^ ^ ^ ^ ^ deUvers 

After a firs, end 33 of the needle ^ ^ „ 

20 the enemies *gen. by «*• *• 90 '. communication wU b .he internal 

passageway 60 of the support body 20. The fi t 
. communicate * transport the agen. .o the needle . ^ of this disdosure, 

25 that M y suitable liquid transporting " ^ ^ „. t na. a 

30 
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conveniently removed. As illustrated, a spring mechanism 66 is included and disposed 
internally within the body 20. The spring mechanism 66 is constructed and arranged so that it 
is compressed during periods of needle 31 extension. The spring may be fixed at a first end 
with respect to the first member 70 and at a second end with respect to the support body 20. 
5 When a surgeon the fitting 80 from the body 20 at a conclusion of the procedure, the spring 
66 relaxes and the first member 70 is moved in a direction opposite the needle 31 . This spring 
generated force acts to return the needle to a non-extended position within the distal end of 
the endoscope. 

In the development of the present invention, a previously unknown problem was 
10 discovered. Although the device is primarily designed to be a single use device, the amount 
of handling of the device in the field is beyond the control of the design. Devices may be 
repackaged, practiced with by inexperienced users, used for demonstrations, or otherwise 
handled prior to use. The pressing together of adjacent spring windings during handling had 
an unexpected effect of shortening the length of the guide housing. 
15 Referring to Figure 6B, an enlarged cross-sectional fragmentary view of one part of 

the device is illustrated, showing a series of adjacent elements within one wall of the sheath 
40. The device is illustrated prior to initial use. The fragmentary view illustrated includes 
four adjacent winding elements 90, 91 , 92, 93. For exemplary purposes only, two elements 
91, 92 will be discussed. 

20 As illustrated, each winding element 91, 92 includes an interior portion 91a, 92a and 

an exterior portion 91b, 92b. The interior portion is a metallic material adapted to be wound 
into an elongated member 72. As discussed, the exterior portion 91b, 92b is a friction 
reducing coating. In the illustrated embodiment, the exterior portion 9 lb, 92b is PTFE. 

The overall length of the sheath 40 is a function of the cumulative width of the wound 

25 elements. The width of a wound element can be equated to and measured by the distance 
between center points of adjacent wound elements. As illustrated in Figure 6B, the distance 
Li between one element 9 1 and an adjacent element 92 is defined by the distance between the 
two element center points 91c, 92c. 

During routine use of the device, the sheath 40 is commonly bent in a variety of 

30 directions. The sheath may be bent when the device is coiled after manufacturing in 



anticipation of packaging. Further, the second member is also bent when is use in a 
endoscope, as illustrated in Figure 3 . 

The repeated bending of the sheath 40 is believed to shorten its application length. 
Referring now to Figure 6C, an enlarged cross-sectional fragmentary view is illustrated, 
showing a portion of the same device shown in Figure 6B, but after repeated use of the 
device. The distance between center point 91a and an adjacent center point 92a is defined by 
a^distance L 2 , reduced from the initial distance Li . The cause of the reduction in the distance 
from Li to L 2 may be apparent from Figure 6C. As a result of the pressing together of 
adjacent windings, flat sections 94, 96, 98 develop in the coating. The flat sections are areas 
of thinning coating and cumulative act to shorten the overall length of the sheath 40. 

For exemplary purposes only, a sheath 40 having an initial length of 90 inches may be 
shortened up to 0.5 inch in length during use of the device. In one embodiment, a sheath that 
is 90 inches in length typically has about 250 winding elements. The coating of each winding 
may have an initial thickness from 0.002" to 0.005". The reduction of thickness may be as 
much as 0.001" in thickness, or 0.002" per winding when measured across the diameter of a 
wire. In other experiments, as much as 6.75 inches in length has been lost. 

Shortening of the sheath 40 a length of even 0.5 inches is significant. Tn some cases, 
the sheath may shorten undesirably so that the needle 31 no longer recesses when at rest in an 
unextended position. This condition makes the device 10 dangerous for use. The exposed 
needle may inadvertently damage the endoscope, or in severe cases, may injure the user or the 
patient. 

In the practice of the present invention, it is important to prevent a condition where the 
needle does not recess into the device. Although not wanting to be bound by theory, it is 
believed that after coiling the device between 10 to 15 times, the flat sections in the coating 
remain relatively permanent and no longer thin out. Consequently, the overall length of the 
sheath 40 becomes fixed. 

The present invention includes a method of providing a surgical device for injecting a 
chemical agent within a subject for use in endoscopic injection therapies. In this method, the 
sheath is conditioned prior to use. 

The method begins with fabricating a guide housing. The housing in constructed from 

!2 



a helically wound wire spring coated with a low friction material to form an internal 
passageway. A desired length of the sheath must be determined. Next, an initial length of the 
sheath is chosen. This initial length is the sum of the desired length and the anticipated 
shortening of the sheath as a result of thinning coating. As discussed, the loss in length can be 
0 5 to 0 75 inches. It should be apparent to others with ordinary skill in the art that other 
anticipated shortening lengths may be used in the practice of this invention. The lengths will 
vary depending on the coating used, the force applied during bending, as well as other factors. 

After the device in accordance with the present invention is assembled, the sheath is 
conditioned prior to use of the device. In one technique, the device is repetitively bent in an 
alternating arcuate coiled pattern. In other words, the sheath is coiled in a tight circle, 
unwound, and then coiled in the opposite direction. This technique shortens the sheath initial 
length to essentially the desired length. In an alternative technique, the sheath is compressed 
by an axial force. It should be apparent to others with ordinary skill in the art that other 
conditioning techniques may be used in the practice of this invention. 

Experimental Data 

Experimental results of the present invention evaluated against known'oevices are 
shown in summarized form in Figures 7, 8 and 9. Four commercially available devices were 
selected as test samples for the experiments. The four devices were evaluated agamst a 
device assembled in accordance with the present invention. In Figures 7-9. the known 
devices are identified by model numbers 1 -4. The device assembled in accordance wtth the 
present invention is identified as model number 5. The known devices were manufactured by 
four different original equipment manufacturers. Each known device was tested wtthout 
modification. The experiments consistently achieved repeatable results. 

Referring now to Figure 7, a chart is provided that summarizes a test of needle 
passage. In this test, the five models were evaluated in use within two different scope styles^ 
Scope style A represents a commercially available scope positioned with a straight d.stal end. 
Scope style B is .he same scope, but positioned with the distal end at a MP bend. For each 
scope style, three different arm positions were utilized; open, half and full. The open arm 
) position is approximately as shown in Figure 2, while the closed arm posmon ,s 
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approximately as shown in Figure 3. The half arm position is approximately between the 
open and full, or in other words, at an angle about half way between a and p. The two scope 
styles and three arm positions combine to create six different testing configurations. 

In the needle passage test summarized in Figure 7, each device was tried in all six 

5 testing configurations. The tester simply recorded whether or not the needle was able to pass 
to the distal end of the scope. It can be seen from the results that model number 5, the device 
assembled in accordance with the present invention, was the only device in which the needle 
passed in all six configurations. 

Referring now to Figure 8, a chart is provided that summarizes a test of needle 

10 deployment. In this test, the same five models were evaluated in the same two scope styles. 
As in the test summarized in Figure 7, six testing configurations were utilized. 

In the needle deployment test summarized in Figure 8, each device was again 
evaluated in all six testing configuration. The tester recorded whether or not the needle was 
able to deploy out of the distal end of the scope. If a needle could not deploy, the tester 

15 relaxed the arm and/or scope position, and tried again. In other words, the angle of the bend 
was decreased with respect to a longitudinal axis. As indicated by footnote X in Figure 8, 
certain needles that would not initially deploy, did deploy in a relaxed position. 

Next, the tester attempted to flow a chemical agent out of the distal end of the needle. 
The observations of the tester are summarized in Figure 8. It can be seen from the results that 

20 model number 5, the device assembled in accordance with the present invention, was the only 
device in which the needle passed, and agent flow was confirmed, in all six configurations. 

Referring now to Figure 9, a chart is provided that summarizes a test of needle kink. 
A depiction of the experimental configuration used is illustrated in Figure 10. In this test, the 
same five models were evaluated. The sheath 40 of a device was held by a rod holder 100 

25 and a collett holder 104. 

A force was applied to a length L3 of the exposed sheath 40 section of the device. The 
force was applied until kinking occurred. A 2 inch and a 6 inch section of each device were 
tested. The force applied was measured by conventional equipment 102 known to those 
skilled in the art. The tester recorded the force in grams required to kink a portion of the 

30 device. 



The recordings of the tester are summarized in Figure 9. It can be seen from the 
results that model number 5, the device assembled in accordance with the present invention, 
had the highest resistance to kinking in both the 2 inch and the 6 inch test. 

It can be seen from Figures 7, 8 and 9, a device assembled in accordance with the 
present invention, consistently and repeatedly out performed known devices in stock 
condition. 

v While a single embodiment of the invention has been illustrated and described in 
considerable detail, the present invention is not to be considered limited to the precise 
construction disclosed. Various adaptations, modifications and uses of the invention may 
occur to those skilled in the arts to which the invention relates. It is the intention to cover all 
such adaptations, modifications and uses falling within the scope or spirit of the annexed 
claims. 
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